The hypertrophic response in C2C12 myoblasts recruits the G1 cell cycle machinery.
Hypertrophy occurs in postmitotic muscle as an adaptive response to various physiological and pathological stresses. Studies in vascular smooth muscle cells and primary cardiomyocytes suggest that angiotensin II-mediated hypertrophy activates signaling pathways associated with cell proliferation. Regulation of cyclin-dependent kinase (Cdk)-cyclin activities is essential to cell size control in lower eukaryotes, yet their role in the hypertrophic response in muscle is incompletely understood. We describe an in vitro model of hypertrophy in C2C12 skeletal myoblasts and demonstrate that induction of hypertrophy involves transient activation of Cdk4, subsequent phosphorylation of Rb, and release of HDAC1 from the Rb inhibitory complex. We also demonstrate that E2F-1 becomes transcriptionally active yet remains associated with Rb. We propose a model whereby partial inactivation of the Rb complex leads to derepression of a subset of E2F-1 targets necessary for cell growth without division during hypertrophy.